Calculations:
The capacitance was calculated from the CV data according to the following equation (1):
Where device C is the capacitance contribution from graphene electrodes,νis the scan rate (V/s), V f and V i are the integration potential limits of the voltammetric curve, and I(V) is the voltammetric discharge current (A).
Specific capacitance was calculated based on the area or the volume of the device stack according to the following formula:
Where area C (F/cm 2 ) and stack C ( F/cm 3 ) refer to the area capacitance and stack capacitance of device, respectively. A and V are the total area (cm 2 ) and volume (cm 3 ) of the device, respectively. The area capacitance was calculated based on the entire projected surface area of the device, including the area of micro-electrodes and the interspaces between them. The volumetric stack capacitance was calculated by taking into account the whole volume of the device, including the volume of graphene electrodes, the interspaces between the electrodes, Au current collectors, and gel electrolyte (the thickness of around 30~40 nm).
The electrochemical performance of all solid-state devices shown in the Ragone plot was based on the volumetric stack capacitance and measured under the same dynamic condition from the discharge curves of cyclic voltammetry. The energy density of the device was obtained from the formula given in Equation (4):
where E is the energy density (Wh/cm 3 ), stack C is the stack capacitance obtained from Equation (3) and V  is the discharge voltage range (V).
The power density of the device was calculated from the formula given in Equation (5):
where P is the power density (W/cm 3 ), E is the volumetric energy density obtained from Equation (4) and t  is the discharge time (s).
For galvanostatic charge-discharge curves, the area capacitance of (F cm -2 ) is calculated using the following formula (6):
where I is the discharge current density (A/cm 2 ), t is the discharge time (s ), V is the applied voltage (V).
